UK Patent Application „., GB „„ 2 151 845 A 

(43) Application published 24 Jut 1985 



(21) Application No 8429620 


(51) INTCL 4 




UAii <nne 44/40 
HQ1LZ3/Z8 23/ 1Z 


(22) Date of filing 23 Nov 1984 






(52) Domestic classification 


(30) Priority data 


H1K1AA1 1AA9 5A1 5A5 5B4 5C3D 5D9 5M2 PF 


(31) 58/236154 (32) 16 Dec 1983 (33) JP 


(56) Documents cited 




EPA1 0063811 


(71) Applicant 


(58) Field of search 


Hitachi Ltd (Japan), 


H1K 


6 Kanda Surugadai 4-chome, Chiyoda-ku, Tokyo, Japan 




(72) Inventors 




Masao Yamaguchi, 




Nobukatsu Tanaka 




(74) Agent and/or Address for Service 




Mewburn Ellis 8t Co., 




2/3 Cursitor Street, London EC4A 1BQ 





(54) A semiconductor memory 



(57) A lead frame (4) used for producing 



the power transistor has guides (6a, 6b) 
supporting a header during a 
resin-molding step. A V-shaped groove 
(1 3) is formed at a cut portion of each 
guide in such a fashion that it is 
exposed further inward than the outer 
wall of a resin package after the resin 
molding. The V-shaped grooves can 
provide a power transistor which has a 
high degree of moistureproofing. Since 
the cut portions of the guides, that is, 
the positions of the V-shaped grooves, 
are further inward than the outer wall of 
the resin package, a power transistor 




with a high withstand voltage can be 
obtained. 
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SPECIFICATION 

A semiconductor device 

5 This invention relates to semiconductor devices 
such as insulated power transistors. 

The power transistor is known as one of the 
resin-packaged semiconductor devices (transis- 
tors). Power transistors are applied to a variety of 

10 appliances in which high voltages and high power 
levels are required, and are used as driving transis- 
tors for driving motors in home appliances, or as 
output-stage transistors to obtain audio outputs. 
Since a power transistor easily generates heat 

15 within itself, its characteristics will be affected 
thereby unless that heat is efficiently radiated from 
the transistor. A known power transistor has a 
package shape such that a semiconductor element 
(called a chip) is fixed to an electrically-conductive 

20 header, and the reverse of the header is exposed 
so that the heat generated in the chip during oper- 
ation is radiated outward. When packaging the 
transistor, the transistor is usually screwed onto a 
metal heat sink plate in order to further improve 

25 the heat radiation. In this case, an insulating sheet 
which is highly conductive of heat is inserted and 
screwed between the header and the metal heat 
sink plate, in order to prevent the potential of the 
header (which is the same as the potential of an 

30 electrode formed on the reverse of the chip) from 
reaching earth potential. 

In order to eliminate the trouble of inserting this 
insulating sheet between the heat sink plate and 
the header when packaging the transistor, an insu- 

35 lated power transistor with a structure in which the 
reverse of the header is also molded from resin 
has been developed recently. 

In accordance with this resin package, a separate 
insulating sheet need not be provided, and packag- 

40 ing can be done easily because the reverse of the 
header is also resin-molded. The transistor of this 
structure is referred to as a "full package" in this 
field. An example of such a transistor is disclosed 
in "NEC TECHNICAL JOURNAL", Vol. 36, No. 21, 

45 1983, pp. 68-71, published by K.K. Nippon Bunka 
Center. 

In a transistor of this kind, a semiconductor ele- 
ment (chip) is fixed to the main surface of a heat- 
radiating header. The inner peripheral surface of 

50 fitting holes provided in the header are covered 
with resin as well as both the upper and lower sur- 
face of the header. 

The resin on the lower surface of the header is 
made extremely thin to reduce thermal resistance, 

55 so that the heat generated in the chip during oper- 
ation can be efficiently radiated outward. In order 
to form such a thin resin film on the lower surface 
of the header, it is necessary to let the resin flow 
down to the lower surface of the header within the 

60 mold, and, to accomplish this object, the header 
must be supported so that it is floating to a limited 
extent Header supports (or "guides") act as this 
support. 

To provide the resin molding, header supports 
65 (guides), etc.^^ii^iOOBlS -©#4$ * 



lower molds, and the resin is then charged ther- 
einto. Thereafter, unwanted portions of a lead 
frame and the guides are cut off, providing the 
resin package. 
70 However, we have discovered the following 
problems. 

(a) Since the end portions of thin guides (header 
supports) continuing from the header project from 
the periphery of the resin package in such an insu- 

75 lated power transistor, a discharge is likely to oc- 
cur if such a guide end portion Is close to a 
conductive portion of an electronic component ad- 
jacent thereto when the resin package is assem- 
bled into an electronic appliance or the like, and 

80 hence high-density packaging on a packaging sub- 
strate is difficult. 

(b) The guides are formed when the resin pack- 
age is cut off from the frame portion of the lead 
frame after resin molding. In order to reduce the 

85 projecting lengths of the guides, the cutting posi- 
tion is selected to be as close as possible to the 
outer surface of the resin package. Accordingly a 
large external force acts upon each guide during 
the cutting, and there is a high likelihood that 

90 cracks will develop in the interface between the 
resin of the resin package and the guide. If such 
cracks develop, moisture can enter the package 
therethrough, so that the moisture-proofness of the 
resin package drops, and it is thus difficult to pro- 

95 vide a highly moisture-proof resin package. 

It is an object of the present invention to over- 
come partially or wholly the above disadvantages 
and thereby provide an insulated semiconductor 
device which has a high withstand voltage and 
100 which can be packaged close to other conductors. 
According to the present invention there is pro- 
vided a semiconductor device including: 

(a) a header consisting of a material which has a 
high electric conductivity and high heat conductiv- 

105 ity; 

(b) a chip fixed to one main surface of said 
header; 

(c) a plurality of leads consisting of a material of 
a high electric conductivity; 

110 (d) wires electrically connecting said chip to said 
leads; 

(e) a molding member covering said header, said 
chip, parts of said leads, and said wires, and which 
has a first main plane, a second main plane oppo- 

115 site to said first main plane, and a plurality of said 
walls between said first and second main planes; 
and 

(f) a header support of which one edge is con- 
nected to said header and another edge thereof is 

120 exposed from said molding member, the another 
edge of said header support terminating at a posi- 
tion further inward within said molding member 
than said side walls of said molding member. 
The following advantages can be obtained as a 

125 result of the above construction: 

(a) The transistor has a structure such that resin 
with a large insulating effect covers the lower sur- 
face and side surface of each guide, and the tip of 
the guide is recessed more deeply inward than the 

LOXDBS i^DQ^D&^if package. Accord- 
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ingly, mounting plates and the guides can be Insu- 
lated from one another during the packaging of the 
transistor, no discharge occurs during the opera- 
tion of the transistor, and the withstand voltage 
5 can be improved. 70 
(b) When cutting off the guides from the lead 
frame in the transistor, they are cut off utilizing the 
V-shaped grooves provided at the cut portions of 
the guides. Therefore, no large stress is applied to 
10 the guides, and the resin and the guides can be 75 
kept in close contact with each other to improve 
the moistureproofing. 

The present invention will now be described in 
greater detail by way of examples with reference 
15 to the accompanying drawings, wherein: 80 
Figure 1 is a perspective view of a lead frame, 
showing a chip fitted to a lead frame; 

Figure 2 is a section showing how the lead 
frame of Rgure 1 is resin-molded; 
20 Figure 3 is a perspective view of a transistor 85 
when the resin-molding step is completed; 

Figure 4 is a perspective view of the transistor of 
Figure 3 after the guides 6 and the unwanted por- 
tions of the lead frame have been removed; 
25 Figure 5 is a perspective view of the insulated 90 
transistor in accordance with another embodiment 
of the present invention; 

Figure 6 is a perspective view of the lead frame 
which is a component of the insulated transistor of 
30 Rgure 5; and 95 
Figure 7 is a section through the insulated tran- 
sistor of Rgure 5, taken along the line A-A\ 

In this specification, the longitudinal direction of 
the lead is defined as the length, a direction per- 
35 pendicutar to the longitudinal direction of the lead 100 
as the width, and a direction perpendicular to the 
main surface of the lead as the height (or thick- 
ness). 

Rgures 1 to 4 are perspective views and a sec- 

40 tion showing the method of producing the insu- 105 
lated power transistor in accordance with one 
embodiment of the present invention. 

As shown in Rgure 4, the insulated power tran- 
sistor of this embodiment consists of a rectangular 

45 resin package 1 (10 mm wide, 16 mm-17 mm long, 110 
and 5 mm thick) and three leads 2a, 2b and 2c (15 
mm long and 0.4 mm thick) that project from one 
end surface of this resin package 1. A mounting 
hole 3 (3.1 mm in diameter) through which a screw 

50 is inserted when packaging the transistor is de- 115 
fined in the resin package 1. This mounting hole 3 
is made in insulating resin. 

The method of producing (assembling) this tran- 
sistor will now be described with reference to Rg- 

55 ures 1 to 4, to enable an explanation of details of 120 
the transistor. 

When assembling the transistor, a lead frame 4 
such as that shown in Rgure 1 Is used. This lead 
frame 4 is formed by patterning a metal sheet 

60 which has a good heat-radiating property, such as 125 
sheet copper, by a precision press or the like. This 
metal sheet is an odd-shaped sheet of varying 
thickness, such that a header 5 of the lead frame 4 
is as thick as 1.26 mm, while leads 2a, 2b, and 2c 

65 and guide* »nH fih th«t PvtpnH frnm hnth sirifts 130 



of the header 5 are as thin as 0.4 mm. The upper 
surfaces (main planes) of the leads 2a, 2b, 2c and 
guides 6a, 6b are on the same level. In other 
words, the lower surfaces of the guides 6a, 6b and 
leads 2a, 2b, 2c are positioned higher than the 
lower surface of the header 5. This difference in 
height enables the leads 2a, 2b, 2c to project from 
an intermediate height position of the resin pack- 
age 1. This arrangement also makes it possible to 
float the header 5 inside the cavity of a mold, and 
enable the resin to flow thinly and uniformly over 
the lower surface of the header 5 when resin mold- 
ing is carried out, utilizing the leads 2a, 2b, 2c and 
the guides 6a, 6b, as will be described later. 

The specific shape of the lead frame will now be 
described. The lead frame 4 has a thin frame por- 
tion 7 (0.9 mm wide) and three leads 2a, 2b, 2c 
that extend parallel from one side of the frame 
portion 7. (The lead 2b is used as a collector lead 
while leads 2a and 2c are used as an emitter lead 
and a base lead, respectively.) The three leads 2a, 
2b, 2c are connected to one another by a thin dam 
plate 8 (1.0 mm wide) that extends parallel to the 
frame portion 7. 

This dam plate 8 functions as a reinforcing mem- 
ber when the lead frame 4 is being handled. For 
this reason, the dam plate 8 is wider than the 
frame portion 7. The dam plate 8 also functions as 
a dam which prevents the outflow of the resin to- 
wards the leads 2a, 2b, 2c during the resin mold- 
ing. A recess 22 and a wire connection portion (2.5 
mm wide and 1 mm long) are provided at the end 
of each of the leads 2a and 2c. These recesses 22 
are provided so that when the ends of the leads 
2a, 2c are positioned inside the resin package 1, 
the wire connection portions 9 bite into the resin 
and are not pulled off. The ends of the wire con- 
nection portion 9 (the floating ends) are made wide 
in order to secure a sufficiently wire-bonding area. 

The lead 2b in the center continues from the 
header 5. This header 5 consists of a chip-mount- 
ing portion 10 (8 mm wide and between 4 mm to 5 
mm long) and a mounting hole portion 12 (6 mm 
wide and 9 mm long) which is slightly narrower 
than the chip-mounting portion 10 and is part of 
the header 5. A through-hole 11 of a diameter of 4 
mm is bored at the center of this mounting hole 
portion 12. The through-hole 11 has a larger diam- 
eter than the mounting hole 3 (3.1mm in diameter) 
of the resin package 1. The diameters of the 
through-hole 11 and the mounting hole 3 must be 
selected as suitable in accordance with the desired 
withstand voltage, because the resin between them 
functions as an insulating member between the 
screw inserted into the mounting hole 3 and the 
header 5. In this embodiment, the resin is 0.45 mm 
thick and provides a withstand voltage of 7 KV. 
The term "withstand voltage" means the voltage 
applied immediately before the insulating film con- 
sisting of the resin between the metal heat-radiat- 
ing plate or screw and the header breaks down by 
the application of a bias voltage between the heat- 
radiating plate and the header. 

Two thin guides 6a, 6b (0.4 mm wide) that ex- 
tfinri namllRltn tho riam nlate 8 and the frame por- 
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tion 7, are provided at the end of the header 5 on 
the side of the mounting hole portion 12. A V- 
shaped groove 13 is cut across each guide 6a, 6b 
at an intermediate portion between its surface on 
5 the side of the mounting hole portion 12 and its 70 
side surface on the side of the chip-mounting por- 
tion 10. The depth of the groove 13 is preferably 
0.2 mm when the guides 6a, 6b are 0.4 mm thick. If 
the grooves 13 have such a depth, the guides 6a, 
10 6b can be easily cut off and, at the same time, the 75 
lead frame 4 can ensure sufficient mechanical 
strength. 

When assembling the transistor using the lead 
frame 4, the chip (semiconductor element) 14 is 

15 first mounted onto the chip-mounting portion 10 of 80 
the lead frame 4 by a conductive adhesive such as 
solder, as shown in Figure 1. An npn (or pnp) tran- 
sistor is formed on this chip 14. The base and em- 
itter electrodes (not shown) of this transistor are in 

20 the same main plane, while the collector electrode 85 
is on the reverse. Next, the emitter electrode of the 
chip is electrically connected to the lead 2a (or 2c) 
by a wire 15, and the base electrode to the lead 2c 
(or 2a) by wire 15. Similarly, the reverse of the chip 

25 14 is electrically connected to the lead 2b, because 90 
it acts as the collector electrode. 

Thereafter, the leads 2a, 2b, 2c at the end of the 
dam plate 8, the header portion, and part of the 
guides are resin-molded. In this instance, the lead 

30 frame 4 is held inverted between a lower mold 16 95 
and an upper mold 17, as shown in Figure 2. With 
the lead frame 4 held in this position, resin 19 is 
charged into a cavity 18 of the mold from a gate 23 
denoted by the dot-dash line in the drawing, so 

35 that the assembly is partially covered with the 100 
resin package 1, as shown in Figure 3. The por- 
tions of the upper and lower molds 17, 16 corre- 
sponding to the mounting hole 3 have no cavities 
because the mounting hole 3, which has a smaller 

40 diameter than the through-hole 11, must be 105 
formed at the position of the resin package 1 cor- 
responding to the through-hole 11 of the lead 
frame 4. 

The upper surface portions of the guides 6, in 

45 which the grooves 13 are provided, are supported 1 10 
by the lower mold, as shown by the broken line in 
Figure 2, so that they are exposed from the pack- 
age 1 in grooves 28a, 28b that are formed in step 
portions 26a, 26b provided at the corners of the 

50 package 1, as shown in Figure 3. The resin package 115 
1 consists of a first main plane 1a, a second main 
plane 1b opposite to the first main plane 1a, a first 
side wail 1c, a second side wall 1d, a third side 
wall 1e, and a fourth side wall 1f, as well as the 

55 step portions 26a and 26b, as shown in Figure 3. 120 
In Figure 2, the upper and lower molds 17 and 
16 may be turned upside down. However, when 
the upper surfaces of the guides 6a and 6b are 
supported by the lower mold, the suspended 

60 length of the guides 6a, 6b is shorter and the 125 
height of the header 5 within the cavity is believed 
to be most stable, as in this embodiment 

In order to obtain the highest heat-radiating 
property of the transistor during resin molding, the 

65 resin Drovided^^M^iOOB^ tfllLO 



5 must be as thin and as uniform as possible, 
within ranges in which the desired insulating prop- 
erty can be maintained. In this embodiment, the 
resin thickness is preferably between 0.3 mm to 0.4 
mm, and a withstand voltage of between 4.8 KV to 
6.4 KV can be obtained in such a case. A contriv- 
ance is made for the lead frame 4 in order to form 
this resin as thinly and uniformly as possible. The 
contrivance is to finish obliquely a side surface 10a 
of a header end portion 10b facing the gate 23, as 
shown in Figure 2. According to this arrangement, 
the resin charged through the gate 23 first im- 
pinges against the oblique side surface, and part of 
the resin is smoothly charged towards the lower 
surface of the header 5 before the upper surface of 
the header is covered by the resin. In consequence, 
the resin between the header 5 and the lower sur- 
face becomes uniform and has a high quality, al- 
though it is thin, and a transistor which has a high 
degree of moistureproofing and a high withstand 
voltage can be obtained. 

Next, as shown in Figure 3, when the guides 6a 
and 6b project from the side surface of the resin 
package 1 are pushed upward by only weak forces, 
denoted by thick arrows, they can be easily sepa- 
rated because of stress concentrations at the 
grooves 13. The unwanted portions of the lead 
frame 4, that is, the dam plate 8 and the frame 
portion 7, are cut off and removed, providing a 
transistor such as that shown in Figure 4. 

Since no large force acts upon the interface be- 
tween the guides 6a, 6b and the resin, as described 
above, no cracks or the like occur, and a transistor 
with a high degree of moistureproofing can be ob- 
tained. The upper surfaces of the guides 6a and 6b 
that remain in the transistor are exposed, but their 
lower and side surfaces are covered with the insu- 
lating resin. Therefore, even when conductors are 
arranged below and close to the lower surface of 
the resin package, no discharge occurs between 
the guides 6a, 6b and the conductors, and a tran- 
sistor with a high withstand voltage can be ob- 
tained. Since the withstand voltage is high and 
since there are no projecting portions around the 
periphery of the resin package, the transistor can 
be packaged to a high packaging density. 

Rgure 5 is a perspective view of the insulated 
power transistor in accordance with another em- 
bodiment of the present invention. 

Figure 6 shows the lead frame used for produc- 
ing the insulated power transistor of Figure 5, and 
Rgure 7 is a section through of the insulated 
power transistor of Rgure 5, taken along the line 
A-A\ 

Hereinafter, this embodiment will be described 
with reference to Figures 5 to 7, in which the same 
reference numerals are used to identify compo- 
nents the same as those in the foregoing embodi- 
ment 

The resin package will be described first. 
The resin package 1 shown in Figures 5 and 7 can 
be obtained by use of the lead frame 4 shown in 
Rgure 6. The resin package 1 consists of a first 
main plane la', a second main plane lb' a first step 
HD"H i<^O^D&^)fbn 1h', a first side 
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wall 1e', a second side wall 1f , a third side wall 1c' 
and a fourth side wall Id'. The height from the first 
main plane 1a' to the second main plane 1b' of the 
resin package 1 is 5 mm. The moistureproofing of 
5 the transistor will drop, particularly when the tops 
of the loops of wire 15 are exposed outside the 
package 1. Therefore, tops 26 of the loops are po- 
sitioned within the resin. In this embodiment, 
guides 6a, 6b provided with the grooves 13' extend 

10 in the direction of the leads 2a, 2b, 2c, and their 
ends continue from another frame portion 21, 
which will be described later. 

A mounting hole 3' (3.1 mm in diameter) is pro- 
vided in the first step portion 1g' of the resin pack- 

15 age 1. Since the surface of this transistor with the 
mounting hole 3' is lower (by 1 mm) than the up- 
permost surface of the resin package 1, the screw 
head (5 mm in diameter and between 1 mm to 1.2 
mm long) of a screw (having a screw portion of 3 

20 mm diameter) does not project or projects only 
slightly from the uppermost of the resin package 1 
when the screw is fitted. In other words, the height 
from the lower surface of the resin package to the 
screw head is substantially the same as the height 

25 of the resin package. Therefore, the height of the 
total package is equal to that of the resin package, 
and thus when a plurality of transistors are pack- 
aged in a multistage arrangment in an electronic 
appliance, the packaging height can be reduced. 

30 The resin package is 10 mm wide and between 16 
to 17 mm long, the second main plane lb' of the 
resin package 1 is 10 mm wide and 10 mm long, 
the first step portion lg' is 10 mm wide and 6 mm 
long, the diameter of the mounting hole 3' is 3.1 

3.5 mm, and the distance from the out portions of the 
guides 6'a, 6'b to the fourth side wall 1d' of the 
resin package is 0.5 mm. The cut portions are posi- 
tioned further inward than the periphery of the first 
main plane la' so as to improve the withstand 

40 voltage. The distance from the upper surface of the 
guides 6'a, 6'b to the lower surface of the resin 
package 1 is 2.5 mm. The leads 2a', 2b', 2c' are 
about 3 mm high. A layer of resin which is be- 
tween 300 |xm to 400 fjLm thick covers the lower 

45 surface of the header 5', and provides a withstand 
voltage of between 4.8 KV to 6.4 KV, as in the em- 
bodiment described above. Similarly, a 0.45 mm 
thick layer of resin 19 covers the side surfaces of 
the throughhole 11' and the mounting hole 3', and 

50 provides a 7 KV withstand voltage. 

The process of producing this transistor is the 
same as that of the foregoing embodiment. 
Next, the lead frame will be described. 
The lead frame 1 shown in Figure 6 consists of 

55 thin (0.4 mm thick) metal sheet. A press is em- 
ployed to pattern the sheet and form the step por- 
tions. Therefore, the production cost of this lead 
frame is lower than that produced from an odd- 
shaped material, and the production cost of the 

60 transistor can be reduced consequently. 

The height from the underside of the header 5 to 
the upper surface of the guide 6 is 2.1 mm, and the 
height from the underside of the header 5' to the 
upper surface of the leads 2a', 2b', 2c' is between 

65 2.5 to 2.6 mm ThfiRfl two riiffarannas in heiaht are 



provided in order to optimize the height of the 
guides 6', the height of the leads 2a', 2b', 2c' and 
the resin thickness on the underside of the header 
5', with a lead frame of a uniform thickness. The 

70 other dimensions are the same as those of the lead 
frame of the foregoing embodiment, and are there- 
fore omitted, 

The width of the header 5' (8 mm) and that of 
the mounting hole portion 12' (6 mm) are the same 

75 as those in the foregoing embodiment. 

In the two embodiments described above, the 
grooves 13' of the lead frame are formed on the 
chipmounting surface of the header, but the same 
effect can be obtained by forming the grooves 13 1 

80 on the underside of the header Instead of the chip- 
mounting surface. 

The present invention provides the following ef- 
fects. 

(a) In the insulated transistor in accordance with 
85 the present invention, the lower and side surfaces 

of the guide 6 are covered with insulating resin 19. 
The ends of guides 6 are deeply recessed into the 
resin package 1 from its side surfaces, and end up 
at grooves 28 provided in step portions. As a re- 

' 90 suit, even when this transistor is placed on and 
fixed to an electrically-conductive plate (not 
shown), no discharge Is likely to occur between 
them because the insulating resin 19 is interposed 
between the guides 6, which are at the same po- 
95 tential as the collector potential while the transistor 
is operating, and the fitting plate, and the periph- 
eral portions of the guides are insulated from the 
fitting plate. Accordingly, a high insulating prop- 
erty which can sufficiently cope with increases in 

100 the withstand voltage of the transistor can be ac- 
complished. 

(b) The peripheral surface of each guide 6 is re- 
cessed inward from that of the resin package 1, as 
described in (a) above. Therefore, even when other 

105 conductors are arranged so as to come into con- 
tact with the peripheral surface of the resin pack- 
age 1, when packaging the transistor, no discharge 
is likely to occur between them because sufficient 
insulator consisting of resin is interposed between 

110 the conductors and the peripheral surfaces of the 
guides. In consequence, high-density packaging in 
which transistor are packaged close to one another 
can be accomplished. 

(c) In the process of producing the transistor of 
115 the present invention, the guides 6 are separated 

after resin-molding utilizing stress concentration 
portions (portions of the grooves 13) provided on 
the guides 6. 
As a result, the guides 6 can be separated by 

120 even a weak force, and no stress is applied to the 
guides 6. In consequence, cracks do not develop 
between the guides 6 and the resin 19 when sepa- 
rating the guides, they can be kept in close contact 
with each other, and a high degree of moisture- 

125 proofing can be accomplished for the transistor. 

(d) The present invention can provide a transis- 
tor which has a high performance due to the ef- 
fects described in (a) to (c) above. 
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CLAIMS 

1. A semiconductor device including: 

(a) a header consisting of a material which has a 
5 high electric conductivity and high heat conductiv- 
ity; 

(b) a chip fixed to one main surface of said 
header; 

(c) a plurality of leads consisting of a material of 
10 a high electric conductivity; 

(d) wires electrically connecting said chip to said 
leads; 

(e) a molding member covering said header, said 
chip, parts of said leads, and said wires, and which 

15 has a first main plane, a second main plane oppo- 
site to said first main plane, and a plurality of said 
walls between said first and second main planes; 
and 

(f) a header support of which one edge is con- 
20 nected to said header and another edge thereof is 

exposed from said molding member, the another 
edge of said header support terminating at a posi- 
tion further inward within said molding member 
than said side walls of said molding member. 

25 2. A semiconductor device according to claim 1, 
wherein the plurality of said walls of the molding 
member includes: a first side wall extending be- 
tween said first and second main planes; a second 
side wall opposite to said first side wall and ex- 

30 tending between said first and second main 
planes; a third side wall extending between said 
first and second main planes and between said 
first and second side walls; a fourth side wall op- 
posite to said third side wall and extending be- 

35 tween said first and second main planes and 
between said first and second side walls; a first 
step portion formed so as to straddle said second 
and fourth side walls; and a second step portion 
formed so as to straddle said second and third side 

40 walls. 

3. A semiconductor device according to claim 1 
or 2 wherein there are two header supports. 

4. A semiconductor device according to claim 3, 
wherein a first groove is provided in said first step 

45 portion, a second groove is provided in said sec- 
ond step portion, said other end of one of said 
header supports terminating at a position further 
inward than said fourth side wall within said first 
groove, and said other end of the other of said 

50 header supports terminating at a position further 
inward than said third side wall within said second 
groove. 

5. A semiconductor device according to any 
one of the preceding claims, wherein said molding 

55 member consists of a resin. 

6. A semiconductor device according to claim 2, 
wherein an opening provided in said molding 
member extends from said first step portion to 
said first main plane. 



7. A semiconductor device constructed substan- 
tially as herein described with reference to and as 
Illustrated in Rgures 1 to 4 or Figures 5 to 7 of the 
accompanying drawings. 
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